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The simplest case of uniaxal refraction is when the axis of the crystal is perpendicular to the plane of incidence, with respect to which every thing then becomes symmetrical. The section of the wave-surface with which we have to deal reduces to two concentric circles ; so that both waves are refracted according to the ordinary law, though of course with different indices.
In biaxal crystals one wave follows the ordinary law of refraction, if the plane of incidence coincide with a principal plane of the crystal. This consequence of his theory was verified by Fresnel himself, and subsequently by Rudberg and others. But the most remarkable phenomena of biaxal refraction are undoubtedly those discovered by Hamilton and Lloyd, generally known as conical refraction.
In general there are two refracted rays, corresponding to two distinct waves. But the refracted waves coalesce when they are ' perpendicular to either optic axis, and (as we have seen) this wave touches the wave-surface                                   |j
along a circle. Thus corresponding to one wave direction there are an infinite number of rays, lying upon a cone. The division of a single incident ray into a cone of refracted rays is called internal conical refraction. If the second face of the crystal is parallel to the first, each refracted ray resumes on emergence its original direction, so that the emergent bundle forms a hollow cylinder.
External conical refraction depends upon the singular points in the principal plane of zx, where the two sheets of the surface cross one another (Fig. 24). At such a point (P) an infinite number of tangent planes may be drawn to the surface, and each of the perpendiculars from 0 represents a wave direction, corresponding to the single ray OP. On emergence these waves will be differently refracted; and thus corresponding to a single internal ray there are an infinite number of external rays, lying upon a cone.
It has already been admitted that the dynamical foundations of Fresnel's theory are unsound; and it must be added that the rigorous theory of crystalline solids investigated by Cauchy and Green does not readily lend itself to the explanation of Fresnel's laws of double refraction. On this subject the reader should consult Prof. Stokes's Report. Sir W. Thomson has recently shown* that an originally isotropic medium, pressed unequally. in different directions, may be so constituted as to vibrate in accordance with Fresnel's laws.
It may perhaps be worth while to remark that the equations, analogous to (2) § 24, which lead to these laws are
* " On Cauchy's and Green's Doctrine of Extraneous Force to explain dynamically Fresnel's Kinematics of Double Befraction," Pliil. Mag. Feb. 1888.amplitudes and phases to be constant; but in nature this is no more attainable than in the case of plane-polarized light. In order that the elliptic on the whole by the separation. of astronomical observations far transcends the separating power of the instrument.
